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The aims of this study were (1) to examine whether Relative Age Effects (RAEs) existed in representative youth rugby union squads (Under 13s – Under 16s) in North-West (NW) England (2) to what extent a Rugby Development Officer (RDO) responsible for NW England rugby talent identification and development was aware of the relative age effect phenomena. The participants recruited to this study were (n=167) male NW England youth rugby union players registered for the 2009/10 season and a RDO employed by the Rugby Football Union (RFU).  Using Chi-square goodness-of-fit tests the birth dates of the subjects were analysed against male birth distributions in the United Kingdom (UK).  Qualitative data obtained from the RDO were subject to inductive analysis procedures.  Chi-square analyses revealed significant RAEs in all the representative age groups Under 13s (² = 7.70, p < 0.04), Under 14s (² = 9.77, p < 0.01), Under 15s (² = 9.16, p < 0.01) and Under 16s (² = 23.06, p < 0.01).  However the largest effect size was observed in the Under 16 age group between Quartile 1 and Quartile 4 (Q1 v Q4 OR: 6.23, 95% CI: 1.90, 5.17).  A follow up interview revealed limited understanding of the relative age effect phenomenon and potentially insensitive selection procedures. 







The influence of Relative Age Affects in Representative Youth Rugby Union in the North West of England
	The structure for participation and provision of rugby union across the UK is currently determined by the chronological annual age banding of players (e.g. the Rugby Football Union has a September 1st ‘cut off’ date for age group participation).  However, this procedure has received criticism for favouring those older players born closer to the ‘cut off’ date for participation (Cobley, Baker, Wattie & McKenna, 2009; Musch & Grondin, 2001).  For example, a player born on September 1st 2000 would be 10 years of age on September 1st 2010.  However, a player born on August 31st 2000 would also be 10 years of age in 2011, but eligible to play rugby union in the same age group despite being 364 days younger. The variation in chronological age amongst individuals grouped in the same annual age band is commonly referred to as the ‘relative age’(Musch & Grondin, 2001) and its implications for advantaging those individuals born closer to the ‘cut off’ date is known as the ‘relative age effect’ (Cobley, Abraham & Baker, 2008; Musch & Grondin, 2001).  
A meta-analysis of RAEs conducted by Cobley et al., (2009) reported RAEs in a variety of team sports including; baseball (Thompson, Barnsley, & Stebelsky, 1991), ice-hockey (Boucher & Mutimer, 1994), soccer (Helsen, Van Winckel, & Williams, 1992) and cricket (O’Donoghue, Edgar, & McLaughlin, 2006).  The meta-analytical review of 38 studies found evidence of significant uneven birth date distributions between quarters (i.e. per 3 months) (Q1= 31.2% & Q4 = 20.6%) and half-yearly (i.e. per 6 months) comparisons (52.2% born in the first 6 months of an age-band v 42.7% born in the second 6 months of an age-band).  The existence of RAEs in elite sport (Thompson, Barnsley, & Stebelsky, 1991) and representative youth sport (Barnsley & Thompson, 1998) have been attributed to variations in adolescent growth and maturity for individuals sharing the same chronological age (Wattie, Cobley, & Baker, 2008). Despite the widespread reporting of RAEs in sport (Cobley et al., 2009) there is mounting evidence that team sports continue to advantage those individuals who demonstrate greater physical maturity in relation to their chronological age at the team selection stage (Wattie, Cobley, & Baker, 2008). Consequently, these individuals are reported to receive higher standards of coaching, and increased levels of competition (Wattie, Cobley, & Baker, 2008).  This had led to some concerns that individuals who are developmentally and biologically less mature (within the same chronological age band) may be at an increased disadvantage at the selection stage (Wattie, Cobley, & Baker, 2008). 
In rugby union physical characteristics such as body size, muscular strength, power, endurance and speed are a necessity (Roberts, Trewartha, Higgit, El-Abd, & Stokes, 2008) and selection onto a representative rugby union squad is likely to favour those individuals who demonstrate increased levels of physical maturation. This supposition is supported by studies which have attributed the existence of RAEs to those sporting activities where physicality is important (i.e. soccer, ice-hockey & rugby league) (Musch & Grondin, 2001, Sherar et al., 2007, Till et al., 2010).  
Player development and representative rugby union selection in NW England
In the UK, the RFU is the national governing body (NGB) responsible for the organisation and development of both elite player development and community rugby union.  This includes fostering player development from junior age-group rugby to professional rugby and international representation. The player development pathway for rugby union in England is presented in Figure 1.  Participation in NW England rugby union traditionally begins with player registration to a rugby union club at the Under 7 age group; these younger players are involved in non-contact developmental activities and small-sided conditioned games known as ‘tag rugby’.  Between the Under 13 and Under 16 age group rugby union clubs and schools are contacted by the regional representatives at the RFU and requested to identify their most talented players.  The selection procedure for the representative squads in NW England commences at the Under 13 age group, where the most talented players from four districts within the region are recruited.  In the 2009/10 season over 150 players (U13 age group) were invited to attend the selection process.
Selection onto a NW England representative squad follows the successful completion of a series of assessments termed the ‘core skills’ by the RFU.  These include running and evasive skills, physical skills, defence and tackling, contact, and handling.  The selection criterion also includes a decision making component termed ‘game sense’ this was recently introduced into the selection process to enable players to demonstrate their proficiency in tactical and strategic attributes. 
The players are assessed in each of the ‘core skills’ by RFU community sports coaches using a norm-referenced grading scale. This assessment procedure compares the individual performance of one player with the performance of another player within the same chronological age band.  The players are graded on a pre-determined scale ranging from a low of (1) to a high of (5) within each of the core skills.   If a player is unsuccessful at the selection stage (this is indicated by a low score in any of the core skills boxes) written feedback is provided by the RFU and the player is then released back to their clubs or schools with developmental targets. Community sports coaches employed by the RFU liaise with the regional representatives, rugby clubs and schools and monitor the progression of those players released from the selection process. 
 If a player is successful in obtaining a position in a NW England representative development squad (U13s – U14s) they are committed to a five-month developmental training programme.  During this period (September – February) there is no formal competition, the players instead receive coaching from specialised RFU coaches (i.e. scrummaging coaches, forwards coaches & backs coaches).  Formal competition is provided at the end of the season with a 10’s festival, this involves a number of regional representative squads competing against each other.  At the Under 14 age group, the most talented players from each regional squad (normally 5-6 players) are recruited to the Constituent Body (CB) Schools of Rugby (SoR) programme.  These are the players identified to progress into the elite levels of rugby union in England; they also provide a possible pathway into the England Rugby Regional Academy system via the Elite Player Development Group. 
With the exception of Abernethy and Farrow (2005) who confirmed the existence of RAEs within elite level rugby union, there are unfortunately no studies indicating whether the RAE phenomenon persists in representative youth rugby union.  However, the prevalence of RAEs was recently reported across all levels (i.e., junior participation to senior professional) of UK Rugby League (Till et al., 2010).   For the past two decades, the occurrence of RAEs in sport has received a considerable amount of attention from sporting scholars (Cobley et al., 2009). However, the voice of the practitioner, responsible for the organization, administration and selection of team sports has been surprisingly silent.  In particular, it is unclear whether RAEs are commonly understood by sports coaches responsible for team sport selection or talent identification and development.  Paradoxically, it has also been suggested that these sports coaches may also hold the key in reducing the impact of RAEs in youth sport (Burgess & Naughton, 2010). In order to extend our knowledge of the causes of RAEs, it has been suggested that future research extends beyond the identification (or not) of RAEs in a previously un-examined context (Wattie, Cobley & Baker, 2008). This study therefore attempts to follow these guidelines and includes the following aims: (1) to examine whether RAEs existed in representative youth rugby union squads (Under 13s – Under 16s) in NW England (2) to examine the implications this has for the region by interviewing the RDO responsible for regional talent identification and development procedures.
Method
During the 2009-2010 season the RDO for a large city in NW England, responsible for the organisation of  representative youth rugby union talent identification and development was contacted initially by email and then by a follow up letter.  Demographic information regarding the listings of the players currently registered for NW England representative squads were requested.  Specifically, these included age group and birth dates for the male Under 13s (N=43), Under 14s (N=47), Under 15s (N=47) and Under 16s (N=30).  In addition, the researchers also requested selection material used in the identification process.  This included the nature of the assessment tasks, the player assessment criteria and the individual player feedback template. All data were supplied by the RDO and to protect the identity of the players no names were provided. A local University Ethics committee provided full ethical approval for the study.  
Data analysis
To determine whether RAEs existed within the context of representative youth rugby union in NW England the player birth dates were recorded into four quarters (i.e. Q1-Q4) in relation to the 1st September ‘cut-off’ date for participation.  Therefore, Q1 (September-November), Q2 (December-February), Q3 (March-May) and Q4 (June-August) for the Under 13s, Under 14s, Under 15s and Under 16s were coded and tabulated.   Adhering to prior supported methodologies (Musch & Hay, 1999; Till et al., 2010) player birth-date distributions were then compared against the broader male population provided by the Office for National Statistics (2008) for the period 1992-1996 (Till et al., 2010) which acted as a control group and Chi-square goodness-of-fit tests were conducted . 
 In a recent meta-analysis of RAEs in sport Cobley et al., (2009) also recommended calculating odds ratios (ORs) and 95% confidence intervals (CIs) to control for any unexpected deviations in birth date distributions.  Therefore the representative age groups (i.e. Under 13s – Under 16s) were compared with the UK birth distributions between 1992 and 1996 (Till et al., 2010).    Similar to analyses adopted by Till et al., (2010) ORs and 95% CIs were computed between quarters for each of the age groups with quarter four acting as a referent group (e.g. U13s Q1 vs Q4).  All quantitative analyses were conducted using SPSS version 15 (SPSS Inc, Chicago, IL) and statistical significance was set a P < 0.05).
Interview with the Rugby Development Officer.  Following receipt and subsequent analysis of the data, and in order to gain a deeper understanding of the RDO’s level of knowledge and understanding of RAEs, a comprehensive face-to-face interview was arranged between the first author and the RDO.  The RDO is also an accredited RFU coach education tutor, and is therefore responsible for the delivery of formal RFU accredited coaching qualifications (e.g. UKCC 1 and UKCC 2).  The interview was conducted at the RDO’s place of work and was recorded using a digital voice recorder (Olympus WS-300M).  The opening questions were designed to extract demographic information, such as the number of years in post, coaching qualifications and an overview of the RDO’s role.  Follow up questions were introduced to gain a deeper understanding of the selection procedures and the RDO was provided with an opportunity to expand on the monitoring and recording procedures for those individuals who did not gain entry onto a representative squad.  During the face-to-face interview the RDO was also provided with a copy of the results from the study and he was asked to comment on the possible causes of RAEs and to consider any potential solutions.
Interview data analysis
Data from the face-to-face interview were transcribed verbatim by the first author and subject to inductive thematic analysis (Miles & Huberman, 1994).  This included gaining an initial insight into the RDO’s understanding of RAEs and attempts by the RDO to reduce the possibility of RAEs existing in the selection of players for the RFU.  Meaningful comments were coded as raw data themes and subject to higher level categorisation.  In order to generate an accurate description of the data, topic coding was applied to emerging labels and categories (Morse & Richards, 2002).  Following the identification of emerging categories and themes the coded transcript was forwarded to the RDO for member checking and to establish whether the authors had misinterpreted or embellished any of the original comments.  A follow up telephone conversation was conducted with the RDO and the participant confirmed the transcript and the categorical themes were an accurate representation and interpretation of the initial interview.
Results
The distributions of the selected players by age and comparative data for births in the UK for the period 1992-1996 are shown in Table 1.  The distribution of UK births by quartile for the period 1992-1996 follows a relatively constant pattern; however, the distribution of players for representative age group rugby union is biased towards players born in the early stages of the selection period (i.e. September – November).
Chi-square analyses revealed significant RAEs in all the representative age groups Under 13s (² = 7.70, p < 0.04), Under 14s (² = 9.77, p < 0.01), Under 15s (² = 9.16, p < 0.01) and Under 16s (² = 23.06, p < 0.01).  However the largest effect size was reported in the Under 16 age group.
RDO’s Perceptions and Understanding of RAEs
The interview with the RDO produced 26 raw data themes; these were reduced to 12 sub-themes. Finally, these were categorised into two over-arching general dimensions which included (1) Limited Knowledge of RAEs and (2) Inconsiderate selection procedures. 
Limited Knowledge of RAEs
The interview with the RDO revealed extremely limited awareness, knowledge and understanding of RAEs.  For instance, the extracts below were responses to a direct question about the RDO’s initial understanding of RAEs:
To be honest I have never heard of RAEs, I did sports studies and PE at university and it was not taught as part of the course.  So I am not sure really.  It was only when you contacted me and we spoke on the phone that I started to understand what you meant.  I had a conversation with my coach education team and they had not heard of it either.

Is it when you do contact sessions and you make sure the big kids are paired with bigger ones and the little ones are paired the same is that what you mean?

To the RDO’s knowledge RAEs are not included in the RFU’s formal coach learning programmes at either UKCC 1 or UKCC 2.  However, the RDO did report that the RFU UKCC 1 and UKCC 2 awards do provide coaches with information regarding child development and maturation.  
So that looks at maturation levels, different growth spurts like puberty and all stuff like that…we always talk about New Zealand they do it different don’t they...they don’t do it in age groups they do it on body size…so we touch on that a little bit just to give them the idea that everyone is different.

In order to support sports coaches understand the complexity of RAEs it may be prudent for NGBs to include including specific information and guidelines to help coaches understand the causes and possible existence of RAEs.  For example, when the RDO was provided with a copy of the findings and asked to comment on the results he was clearly concerned by the RAEs and in particular the under 16 age group. 
On the whole the better players are big and strong so it’s probably not surprising when you think about it and when you look at it…[looking at data set] look at the u16’s that’s really high isn’t it…that really stands out when you look at it..the other age groups are similar but that it is huge.

	When the RDO was asked to comment on possible solutions to the existence of RAEs, no immediate resolutions were presented, however, formal coach education programmes were cited as a mechanism to help raise the awareness of RAEs amongst the coaching workforce.  The following section will help illustrate this point.
I have my UKCC 2 and 3.  I am in the process of applying for the UKCC 4 award, I’ve done various workshops with the RFU and even the tutor course, but no-one has mentioned this before.  I’m glad you’ve shown me this I will be taking it to our next regional meeting.

Insensitive Selection Procedures 
The results of the current study revealed that physical maturity is still a strong indicator of talent for coaches and selectors in rugby union. Despite attempts by the RDO to include additional tactical dimensions such as ‘game sense’ into the selection process, the RDO confirmed that many of the players identified as ‘talented’ were selected on the basis of advanced levels of physical maturity, strength and size.  The RDO acknowledged that the high number of core skills which focused on the ‘physical’ may contribute to the existence of RAEs in the selection process.  For instance, this was a response to a question regarding the selection procedure:
Yeah you do need to be physical[looking the core skills] and if your small you probably are less likely to succeed, there are the odd couple of smaller players but on the whole the better players are big and strong, so it’s probably not surprising when you think about it and when you look at it.

Furthermore, when the RDO was asked to expand on the suitability of the existing selection procedure he extrapolated some concerns.  The following excerpt from the interview is an example to support this particular theme:
So on our first selection session we could have up to 150 kids so we just put them through the basic core skills we have like 4 stations set catching and passing, tackling, fitness and we do a quick assessment we can see whether someone can catch and pass that's basically across but at that age they may not be able to catch or pass but they can run through people I don’t think it's a fair assessment really, because we are comparing the players, but until we have something different we will continue to use it.

Discussion
The quantitative results from this study confirm relative age is a factor in the selection and composition of representative age group rugby union squads in NW England.  The over-representation of chronologically older players in our sample is consistent with previous studies that have examined RAEs and team sports selection (Simmons & Paull, 2001; Till et al., 2010).  Despite the relatively modest sample size, these findings support the proposition that representative rugby union selection in NW England is biased towards those older players born closer to the initial ‘cut-off’ date for participation.  A direct comparison with previous youth representative rugby union RAE studies is problematic, as no-one has studied this specifically.  However, RAEs were found to exist in UK representative youth rugby league players (Till et al., 2010).  In the current study (with the exception of the under 14 age group), the effect sizes between Q1 and Q4 became stronger with age.  This finding contrasts with Till et al., (2010) who reported larger effect sizes at the regional under 13 age group (Q1 v Q4: OR 9.08) with a decreasing  effect size up to the under 15 age group (Q1 v Q4: OR 3.99).  However, RAEs in Till et al., (2010) did increase at every level of selection (i.e. community to Great Britain international). In the current study RAEs were observed in all the age-groups but it was the Under 16 age group which contained the largest effect size (Q1 v Q4: OR 6.23).  
As major growth spurts for males are reported to occur between 11-14 years of age (Malina et al., 2004) it is plausible these players contained advanced levels of physical maturity  when they first entered the selection process (i.e. Under 13).  Advanced levels of physical maturity are associated with increased body size, and a number of components essential for physical fitness, including aerobic power, endurance, and muscular strength (Malina et al., 2004).  Therefore an early maturing player, perceived as talented, when compared to a late maturing player, and a combination of increased skill levels may have confounded the problem.   As we did not obtain any anthropometric data or proxy measures of height or weight it is unclear whether the older players did indeed have a biological advantage at the earliest stages of selection, and this will be incorporated into a follow up study. However, during the interview conducted with the RDO it was apparent that initial selection onto a representative squad at the Under 13 age group contained a number of potential benefits for those selected players.  For example:  
We train once a month 13s and 14s which is great as we can bring in specialist coaches, you know backs coaches, forwards, scrum coaches we even bring in you know coaches from professional clubs [name of club supplied].

Therefore early selection into a representative squad exposed these players to specialist coaches and more highly skilled players.  This in turn could lead to increased levels of perceived self-competence, which has been positively associated with increased levels of self-confidence (Helsen et al., 1998).  Secondly, those players born in Q3 or Q4 who were not selected initially may decide to withdraw from the sport of rugby union altogether (Helsen et al., 1998; Jiménez, & Pain, 2008).  These factors alone may provide some explanation as to the increasing age effect across all the representative squads and specifically the largest effect size which was observed in the Under 16 age group.
One potential solution to the problem of insensitive selection procedures may be to obtain proxy measures of height and body mass and determine age at peak height velocity (Fairclough & Ridgers, 2010; Mirwald et al, 2002; Sherar et al., 2009) The technique for estimating age at peak height velocity has been adopted previously in the selection procedures for youth ice hockey players (Sherar et al., 2007).  This non-invasive approach could be incorporated into the selection procedures into youth rugby union. However, this would require NGBs, such as the RFU, ensuring accurate measurements of biological maturity were collected and maintained over a significant period of time.  
The qualitative data obtained from the RDO revealed a lack of knowledge, understanding and awareness of RAEs, as well as acknowledging that the selection procedures were potentially inconsiderate, especially for the relatively younger players.  Unfortunately, comparisons with previous qualitative investigations into the causes of RAEs in youth sport are problematic, as to our knowledge at least, there are no previous studies adhering to this methodology.  However, a recent qualitative investigation into the prevalence of RAEs in high school physical education, revealed how a lack of assessment efficacy and teachers deviating from the requirements of the formal curriculum provided a ‘fertile ground’ for RAEs to exist (Roberts & Fairclough, 2012).  
Limitations and implications for future research and practice
A limitation of the current study is the relatively modest sample size.  Comparable RAE studies have included data from national federations having hundreds or thousands of athletes per quarter.  Therefore, the modest sample size in the present study may have artificially inflated the ORs and the level of statistical significance.  A novel feature of this particular study however, is the inclusion of a qualitative protocol, which attempts to ascertain the level of understanding surrounding RAEs from a youth sport talent development perspective.  Although we are conscious not to over-generalise these findings to other sports, our initial investigations revealed that RAEs were not understood by the administrators responsible for talent selection and development.  Therefore, a recommendation for further study would be to examine this supposition in more depth. Secondly, observing and interviewing coaches during talent selection camps may provide a unique insight and further our understanding into ‘how’ and ‘why’ a coach selects and identifies potentially emerging talent. Finally, an interesting avenue for further research would be to evaluate RAEs and player decision making and tactical based competencies at the selection stage.  Despite the reported issues associated with objectively measuring game sense (Burgess & Naughton, 2010) there are number of proposed advantages of incorporating cognitive competencies into talent selection programmes (Hyllegard et al., 2001). This may provide some further insights into the (dis)advantages of RAEs and the impact they have on the selection procedures in representative youth sport.
Conclusions
The findings from our study revealed that representative rugby union squads in NW England contained a higher distribution of chronologically older players born closer to the RFU’s ‘cut-off’ date for selection and participation.  RAEs were found to exist in all the participant age groups, however, the largest effect size was found in the Under 16 age group.  Interview data collected from a full-time RDO employed by the RFU, and responsible for talent selection and development revealed a lack of knowledge, understanding and awareness of RAEs and an acknowledgement, that the current talent selection procedure was potentially inconsiderate to those relatively late maturing and younger players. It is currently unclear whether the ambiguity surrounding RAEs recorded in the present study is continued in other youth rugby union regions, or indeed, with other team sports in the UK. 
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 The distribution of the selected players by age and comparative data for births in the UK for the period 1992-1996.									
Odds Ratio (Q1-Q4) (95% CI)
Age Group		N	Q1 (%)	Q2 (%)	Q3 (%)	Q4 (%)	²	p	Q1 vs Q4	Q2 vs Q4	Q3 vs Q4 
Under 13s		43	41.9	18.6	25.6	14.0	7.70	0.04	3.09 (1.22, 4.72)	1.42 (1.17, 1.61)	1.94 (1.37, 2.11)	
Under 14s		47	42.6	23.4	10.6	23.4	9.77	0.01	1.87 (1.60, 2.93)	1.07 (0.25, 1.71)	0.46 (0.11, 1.34)
Under 15s		48	37.5	33.3	18.8	10.4	9.16	0.01	3.63 (1.08, 4.48)	3.34 (1.08, 5.47)	1.79 (1.06, 1.32)







England RFU player development pathway (Source www.rfu.com).

 




